HIV enters human T cells through the fusion of viral and host-cell membranes. This fusion process is mediated by a surface protein, gp41, and the platform provided by the cholesterol-rich viral membrane. The membrane-bound region of gp41 plays critical roles in this fusion process and is a major target of antigp41 antibodies and vaccine design. Here, EPR and spin-labeling techniques were used to dissect the interactions between the viral membrane and the membrane-bound region of gp41, including the membrane proximal ectodomain region (MPER) and the transmembrane domain (TM). The analyses revealed a helix-hinge-helix structure of the MPER sitting on the membrane headgroup region in a manner impacted by para-hinge and other residues. The MPER exerts its fusogenic activity by perturbing membrane properties and by inducing significant lipid order and membrane permeability changes. The MPER-induced membrane property changes are modulated by cholesterol content and the TM. In addition, anti-gp41 neutralizing antibodies disrupt MPER-lipid interactions by altering MPER conformation on the membrane and by abolishing the membrane-perturbing activity of the MPER. These findings suggest that the membrane-bound region of gp41 facilitates HIV infection through its interaction with the cholesterol-rich viral membrane, and this interaction is disrupted by anti-gp41 neutralizing antibodies. The interaction of cytochrome c (cytc) and cardiolipin (CL), a mitochondrial specific anionic lipid, has been identified as critical to initialize mitochondrial apoptosis. To fulfill this function, cytc and CL form a complex with significant CL peroxidase activity. Understanding the structural specificity of the cytc/CL complex is crucial to drug development targeting early apoptosis in cancer and cardiovascular diseases. In our studies, we constitute an in vitro functional assay designed to mimic cytc and CL in the proapoptotic stage and are able to quantify oxygenated molecular species of CL by lipidomics analysis using mass spectroscopy. Moreover, the structure and dynamics of peroxidaseactive cytc bound to CL are investigated by both through-space and throughbond correlation experiments of magic angle spinning (MAS) nuclear magnetic resonance (NMR) spectroscopy. Residues showing strong structural perturbations upon binding to CL are identified. Remarkably, cytc in complex with CL is associated with elaborate dynamics that indicate structural plasticity. A specific region of cytc is found to exhibit both significant structural and dynamics perturbations. In general, our results support a model of interaction consisting of a clustering of CL molecules while cytc retains much of its native fold and is bound to the membrane surface. The cytc dynamic changes and structural plasticity may have a strong implication for its proapoptotic activity.
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Cytochrome P450 / Cytochrome P450 Reductase Complex Formation Depends on NADPH: A Single Protein Tracking Study James A. Brozik, Carlo Barnaba, Evan Taylor. Chemistry, Washington State University, Pullman, WA, USA. Cytochrome P450-Reductase (CPR) is a versatile NADPH-dependent electron donor located in the cytoplasmic side of the endoplasmic reticulum. It is an electron transferase that is able to deliver electrons to a variety of membrane-bound oxidative partners, including the drug-metabolizing enzymes of the cytochrome P450s (P450). CPR is also stoichiometrically limited compared to its oxidative counterparts and hypotheses have arisen about possible models that can overcome the stochiometric imbalance, including quaternary organization of P450 and diffusion-limited models. Described here are results from a single protein tracking study of fluorescently labeled CPR and cytochrome P450 2C9 (CYP2C9) molecules in which stochastic analysis was used to determine the dissociation constants of CPR/CYP2C9 complexes in a lipid bilayer membrane for the first time. Single protein trajectories demonstrate the transient nature of these CPR-CYP2C9 interactions and the measured K d 's are highly dependent on the redox state of CPR. It is shown that CPR ox / CYP2C9 complexes have a much higher dissociation constant than CPR 2-/ CYP2C9 or CPR 4-/CYP2C9 complexes and a model is presented to account for these results. An Arrhenius analysis of diffusion constants was also carried out, demonstrating that the reduced forms of CPR and CYP2C9 interact differently with the biomimetic ER and may, in addition to protein conformational changes, contribute to the observed NADPH-dependent shift in K d . Lipid and protein sorting are crucial processes that maintain unique biophysical and biological properties of different organelles. Nevertheless, little is known about mechanisms behind lipid sorting. Sphingomyelin (SM) is synthesized at the trans Golgi network (TGN) and transported to the plasma membrane (PM) via an uncharacterized pathway. SM enrichment in transport carriers cannot be explained by a curvature-based mechanism of lipid sorting due to its property to form stiff membranes. A mechanism of protein-mediated lipid sorting has been proposed, taking advantage of proteins' affinity for curved membranes and specific lipids. One of the proteins enriched in the same secretory pathway is caveolin, which shuttles between the Golgi and the PM where it forms cup-shape, SM-cholesterol-enriched domains called caveolae. The assembly process is initiated by the export of caveolin-enriched vesicles from the Golgi but little is known about this first step except from a critical role of lipids in caveolin oligomerization. The goal of this project is to determine the role of caveolin in SM trafficking from the TGN to the PM and to decipher the molecular mechanisms behind caveolin assembly using a bottom-up approach. We purified caveolin 1 (Cav1) and reconstituted into small unilamellar vesicles, what was shown by density centrifugation and visualisation of proteo-liposomes by cryo-electron microscopy. Additionally, we analysed Cav1 reconstitution in presence of cavtratin -peptide disrupting Cav1 oligomerization. Without cavtratin Cav1 creates multilamellar, undulated structures, while in its presence unstructured aggregates are observed. In parallel our in cellulo studies showed differential SM localization in MLEC Cav1 KO cells, indicating that Cav1 play a role in SM trafficking. Our ongoing studies aim to reconstitute Cav1 into giant unilamellar vesicles, where the recruitment of Cav1 and SM to curved membranes will be investigated, complemented by quantitative measurements of membrane mechanics. Unlike transmembrane proteins, phospholipids can reorient within the membrane by moving from one leaflet to the other. Spontaneous lipid translocation tends to be very slow, however, and cells facilitate the process with enzymes that catalyze the transmembrane lipid movement and thereby regulate the transbilayer lipid distribution. It has been proposed that non-enzymatic membranespanning proteins may also accelerate lipid flip-flop in a non-specific manner by introducing bilayer defects, thus easing the translocation of polar lipid head groups across the bilayer by allowing them to move along the proteinmembrane interface [BBA, 1978, 509, 537; Biophys J, 1981, 33, 373; Biochem, 1994, 33, 6721; Biochem, 2001, 40, 10500] . We examined this possibility using deuterated phospholipids and the gramicidin channels, which have welldefined structure and function that make them ideal candidates for probing 198a Monday, February 19, 2018 
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